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Introduction
Pituitary tumor diagnoses and resections have grown significantly over the past 20 years, resulting in increased transshpenoidal adenohypophysectomy (TSA).
1 Given an increasing emphasis on practicing cost-effective care, hospitals are reducing hospital length of stay (LOS) while still trying to maintain high quality of care. 2, 3 Ways to reduce LOS after TSA have recently been investigated. There has overall been a decreasing trend in LOS, with several factors implicated. These include endoscope versus microscope use, surgeon experience, hospital caseload, patient age, and medical comorbidities.
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Despite this overall trend, patients with significant socioeconomic barriers still require longer hospitalization.
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When looking at the effects of socioeconomic factors in patients undergoing TSA, age has been the only factor that has been related to LOS, 7 and insurance status and race have been the only factors that have been related to total charges. 10 Furthermore, although studies have investigated socioeconomic status's impact on pituitary surgery outcomes, there have been no specific studies independently looking at its impact on LOS and total charges.
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This study examines the impact of socioeconomic status, discharge disposition, and hospital characteristics on a patient's hospital stay for patients undergoing TSA without postsurgical complications. The effect of the patient's stay will be evaluated using LOS and total hospital charges accrued by the patient.
Materials and Methods

Database Characteristics
We analyzed discharge data from the Nationwide Inpatient Sample (NIS), Healthcare Cost and Utilization Project (HCUP), and Agency for Healthcare Research and Quality (AHRQ; Rockville, Maryland, United States) from 2009 to 2013. This database represents an approximate 20% stratified sample of U.S. community hospitals. Detailed information on the design of the NIS is available at http://www.hcup-us.ahrq.gov.
Inclusion/Exclusion Criteria
Patients undergoing resection of pituitary lesions were identified in the NIS using a combination of International Classification of Diseases, Ninth Revision, Clinical Modification (ICD-9-CM) diagnosis and procedure codes. Procedures studied include a partial or total resection of the pituitary gland (transsphenoidal approach: 07.62, 07.65; along with one of the following primary diagnosis codes: 227.3 (benign neoplasm of pituitary), 253.2 (panhypopituitarism), 253.8 (pituitary disorder not elsewhere classified [NEC]), 253.4 (anterior pituitary disorder NEC), 253.1 (anterior pituitary hyperfunction NEC), and 253.9 (pituitary disorders not otherwise specified [NOS] ). Patients who had multiple resection procedure codes (n ¼ 84) were excluded from this study to allow for homogeneity of the cohorts and better comparison between groups. To eliminate the potentially confounding effects on LOS, patients with postoperative complications were excluded from this study using both ICD-9-CM diagnosis codes (n ¼ 2,518) and procedure codes (n ¼ 30). Categorical variables of nonsecretory tumor patients and secretory tumor patients were compared as depicted in ►Table 1. Patients with secretory tumors were statistically more often female (p < 0.001), younger (p < 0.001), privately insured (p < 0.001), white (p < 0.001), admitted to a teaching hospital (p < 0.001), and admitted in the west (p < 0.001). Patients with secreting tumors were also less likely to be admitted to a private for-profit hospital (p < 0.001).
The factors driving LOS and total charges were explored in multivariate analysis using a generalized linear model (►Fig. 1). Controlling for secretory versus nonsecretory tumors as well as CCI comorbidities did not significantly improve the generalized linear model and thus these variables were not included in the final model. Discharge to other than self-care was the largest contributing variable. These patients had a 74% increase in LOS (1.5 days) and 57% increase in total charges ($9,090.47) in comparison to patients that were discharged to self-care. Other patient factors that drove both longer LOS and increase total charges were living in a metropolitan area, having a lower median income, Hispanic ethnicity, and having an increased amount of AHRQ comorbidity indices. The only factor that predicted both a shorter LOS and lower total charges was having private insurance. These patients had a shorter LOS and decreased charges by 7% (0.14 days, $1,164.08) compared with those with Medicare or Medicaid.
Hospital factors were analyzed within the same generalized linear model (►Fig. 2). Private hospital status was the only factor that leads to both a longer LOS and increased total charges. Analysis showed that larger hospital size (rural > 100 beds, urban/nonteaching > 200 beds, and > 500 urban/teaching), and hospitals in the northeast and west (when compared with the Midwest) had shorter LOS but increased total charges. There were no hospital-specific characteristics that significantly decreased LOS while simultaneously lowering total charges.
Discussion
This study examined the effects of patient and hospital characteristics on LOS and total charges in uncomplicated patients undergoing TSA. We observed that when considered together, socioeconomic factors, such as urban domicile, household income, and insurance status, impact LOS and total hospital charges. These factors should be considered when coordinating the discharge process. While several socioeconomic factors significantly predict hospital LOS and charges, the discharge disposition ultimately has the greatest effect.
The typical postoperative TSA inpatient LOS lasted several days due to the need for serial neurological examinations, pain control, mobilization, assessment of pituitary function, surveillance for CSF leak, and electrolyte monitoring. We did not find that secretory versus nonsecretory tumors had a significant impact on overall LOS or total charges in patients undergoing TSA. Interestingly, however, we did find that patients with secretory tumors were statistically more often privately insured, white, and admitted to a teaching hospital. The cause of this finding is unclear, but it is possible that secretory tumors tend to present with subtle symptoms, so while wealthy, privately insured patients are more likely to have an extensive work-up that leads to the proper diagnosis, and then are more likely to be referred to a large teaching hospital for a definitive surgical treatment. We suggest further research efforts could investigate this finding.
Of the hospital-specific factors, private hospitals were the only predictor of both a shorter LOS and decreased total charges. The NIS database classifies teaching hospitals as government owned (source). These teaching hospitals are typically academic centers that attract inherently more complicated patients, which may explain what we are seeing. We did exclude patients with the more common postoperative complications, but it is important to note that with these discharge-level databases, you cannot always account for the myriad of patients factors that impact each surgeon's clinical decision process for when a patient is safe to discharge.
The information presented in this article may be applicable to the cohort of patients that would be eligible for an early discharge. One study by Thomas et al implemented a care protocol focusing on patient education, early mobilization, and scheduled inpatient and outpatient endocrine assessments, allowing 92% of patients to be successfully discharged on postoperative day 1.
3 There was no increase in hospital readmissions, however, implementation at other hospitals would require a close relationship between endocrinologists and surgical teams as well as dedicated support staff to adhere to the close outpatient monitoring and telephone interviews that are required. 3 A similar study implemented a postoperative day 1 discharge protocol that included a detailed preoperative evaluation and review of medical and socioeconomic factors.
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It found only 60% of patients were able to be successfully discharged on postoperative day 1 with an average LOS at 1.5 days. 19 It is important to note that this study used insurance status as a proxy for overall socioeconomic status and failed to take into account the myriad of other social factors that may impact LOS such as health literacy, support at home, and understanding of the procedure and postoperative follow-up. Our study accounted for these additional social factors and ascertained that the 1st quartile of median income, respect to our finding that insurance payer is predictive of LOS, two prior studies support payment method as a predictor of a LOS. 21, 22 However, these were analyzed using regression models which are unable to tell the direction in which payment method influences LOS. In contrast to some previous studies, 25,28 when we compared patients with Medicaid or Medicare to patients with private insurance, the patients that were privately insured had shorter LOS and patients without insurance had increased LOS. This could be explained by the fact that those patients with Medicare or Medicaid may have more medical comorbidities than their insured counterparts. This expansion is further supported by our observation that an increased amount of AHRQ comorbidity indices correlated with an increased LOS. While several socioeconomic factors significantly drive LOS and total hospital charges, the discharge disposition ultimately had the greatest influence. This is consistent with other observations in that organization factors, like hospital coordination with discharge facilities, were the most important predictors of delayed discharge. 20, 26, 27 This suggests that efforts should focus on improving organizational factors such as coordination with social work and outside facilities to decrease LOS and charges for this patient population. Nonetheless, factors such as median income, domicile, and insurance status still significantly impact patient LOS and total charges. Future studies should include these when implementing early discharge protocols. This study is not without limitations. Chiefly, it is a retrospective analysis of a large administrative database. These large administrative databases have inherent issues such as limited clinical information available and potential coding errors. Thus, caution must be taken when drawing conclusions from these types of databases. Although we assume it to be accurate and we can aim to draw these conclusions, it is near impossible to determine the accuracy. Furthermore, the lack of clinical data upon admission (e.g., tumor size and surgical history) limits the ability to control the analysis across a wide variety of patient and diseasespecific variables. Further differentiation of the transsphenoidal approach into endoscopic versus microscopic groups was not possible in this cohort due to coding generalities thus we are not able to determine if the type of approach affects LOS. Additionally, the ability to accurately capture postsurgical adverse events is limited in an administrative database, as some complications may have been present on admission and represent surgical indications rather than a true postoperative adverse event. The strength of the study is the large number of included patients and the ability to study medical practice at large without selection bias. 
Conclusion
There are a myriad of factors that influence discharge timeline and status following TSA. Discharge disposition had the greatest impact on the ability to discharge patients in a timely manner and decrease their total hospital charges. Even among those patients with uncomplicated TSA, patients can be delayed in their discharge due to socioeconomic factors, such as domicile, household income, and insurance status. Future efforts will focus on identifying patient-centered risk factors that may impact LOS and associated charges. Once patients are identified as high risk, these factors can be mitigated with the coordination of social work. This process, along with controlling for medical complications, can be implemented into early discharge protocols in this patient population.
